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(57) Abstract: The invention relates to the field of so-called host cell -associated herpesviruses such as Marek's disease like virus 
(MDV) of poultry and of Varicella Zoster virus (VZV) of man and to vaccination against disease caused by these viruses. The 
invention provides a vaccine directed against an infection caused by an herpesvirus that is essentially host cell associated comprising 
^ a recombinant viral genome derived from said herpesvirus, said genome allowing recombination essentially free of said host cell. 
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8) co^V £c9&ftT£^fflLT^*?t£BAC<k LT^ n- ><fk£ tt£ 0 

[0 0 3 6 ] 

#W2S<7)littfi, Escherichia coli K&tf&^Z^fj: 1 8 0 k b pt*S A 
i?)^D-->^i;J:^, MDV — l|&&X-#Wa£^i3 i ^^W'Sr^figO^feO^^M 
ttnitt^o/to itttMDV- 1 fi, CEFifflJI&^^fflfC^n-^^^tL^MD 
V-l BAC DNAco F^^7x^->3 > ^ K #1, K E IK S tt , isit^MDV- 1 

[0037] 

M&K, Escherichia coli Ki$lf2>*M&)MD V - 1 SfcT-O 1 IDflO 
/ K&tf^m~%^tz<DX, ^li$f»^^ J: WSte^M D V - l&ltt<7)Z h%Z>M 

[0038] 

-f ;vt. j; vmn&o j; 0*-^- yf'j mm$.^mm (cef) £ fi v x 9 ss ^1 

(QM7) ttt±, 5-1 0%^^^->JfllVf (FCS) ;6 s *i?E$ ittzV^^y ^^cm^m 
J^ife (DM EM) ^^^F^tL^o MDV-li5 8 4 Ap80Clt Ri chard 
W i t t e r AD0L> Eas t Lansing Michigan,U. S. 

A. i:iotft<ift?H./;o 5 8 4 Ap8 0Cftlis vv+ft5 8 4 A(D»aH 
i&*!$W$E'rlc£ fitzJ-Wk^L (Witter, 1 9 9 7) , Jo J: U\Wlifrl-fEf££ ( 
Osterrieder, 1999) <fc? K — fctt— E FM&±XWM2 fltz 0 
QM7fflm±, Zflh&MD V- 1 <DViM<D?z)it>Ki$.mZtltzmK, PCR^^^VA 
^M^^^^tl^-fk-r^-y-^^yn y ^-f-b*~v'3 >l:J:oTMDV- 1 @2 

^J^^4tHoi/iTSSl^?*l.7t (Z e 1 n i k&£ IfO st err i e d e r , 3c§^) 0 
•^^f ;v^.coif^tffl^li, *?-f fr%%cm*WvXUm2 ti%> <t "9 Kfrtottrf: (Parce 1 

1 S f>, 1 9 9 4) o M^li, 1 0 0 -fy-trt&M-®- (p. f . u . ) tf. 2X10 

6 mvffiw^m£2fttzCEFMJi&z&mi-&tztb\zi$imztitzo m^k<Dm^<om^ ( 

0, 12, 24, 48, 72, 96, 1 2 0 B#M) "C, li^ $ tL7t:ffl|^ ? h V 7'v >M 

sti, * LTfri#^c EFMmzttLxtimwmztitzo -fy-?<Dmm)fczti, 

X&gzli 1 ^><7)®k5L\^tz$m.<OW-%}*7F-t<, 
[0 0 3 9 ] 

MCMDV-l gB*Mt^>QM7ttft^ 1 0 fi g<75p cMgBW 1 X 1 
0 6 ^<DQMim^<D h7>^7x^->3 y\z&*DX%hfc (HID, Ztltip c DNA 
3 (Invitrogen) feitPK h^t-f ^ #n ^ ^iPBtM^'/n 

^-^-^JiTTftR ispens CVI98 8 ^<b<^MDV- 1 g B ififcT- £ -g" tr 
o pcMgBt^tt^QM7«^ lmg/ml G 4 1 8 <Dft&TXM1RZ ft, Z 
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UgB*WS^n->^ jKgB^y^n-fji/^'dnab) 2K11 (Jea 
n-Franco i s 1#± Vautherot, I N R A > T o u r s . France 
fcJ:-3tft<j8ffi?Jit) LTmfcZtltzo #<p*t&MD V- 1 gB^ItS 

ifl^^MgB 1 t^fio 
[0 0 4 0 ] 

MDV-1 BAC^SIoMDV-1 D N A fi. ^B&Kffi^S *L& <£ 9 (M o r g 
an«b> 1 9 9 0) > K 7* 3/ /Hit AH* h V ^ A— 7*n-7M ^---ifKttm^ <fc oTJg^S *l 
fcf|» 3 *Lfc 0 7*7 7 5 KpDS-pHA 1 (iJiLT^J: ? ti«*3g3 *ifc 0 MDV 
-1 U s 2 itfS^<7)V>-f *ij&»offlfc*s*t* 2. l*5J:t>'3. 1 k b 7 9 9*> Mi v iS 

ES (PCR) K«fc oTifiliS^^s f LTS^77^> MipTZl 8R (Pharm 
a c h i a-Ame r s h am) K * n - Wt3 tltz<> H CMViPSMT'n^-^- 
Ol»T7E c o - g p t Ifi^^tiBAC^^^-li, 7*97.5 KpHAl (M 
. M e s s e r 1 e1#±. LMU Munich, German yfrtbfe&Ztlfc M e 
s s e r 1 e £>> 1997) frblkltiZtl, ^Lt7 t 77? FpD St^t4M^2. 
1*5*0*3. Ikbp75^> HCagASttfcP a c I gMfcfcj**S*ifc (0.1) o 
[0 0 4 1 ] 

-^C E FM&fi. 2^g(?)5 8 4 Ap80C DNA^itFl 0//gC9pDS-pHA 

1 TPI«P h 9 >7>7 j. 7 h 3 tlfco K7>^7x^-> a >®t5 B S fc, *fflJ3£fi> 2 5 0 // 
g/m 1 5 37xy-)H (MP A) .5 0// g/m 1 ^+r>^>> UiCFl 0 0 jk g/ 
m 1 ii^t>f>O^T> — EFtt±C7"V- h £*L£ 0 MPA/*t>f > 
/mK^r^f-^aMRWU mi 4 ®fc&Ztltzo ^%MlfeM\&®3k (c p e) 4 13 
§<?)S^?£K£C> «7-f ;W*DNA* s ig^$tL7t*fflJ9^^PM^ ft. ^Ul/<g^ 
StLfcifflJl&D N A# S D HB 10 Escherichia col i i * h I' 
- h $*ifc 0 3n--j^ 80// g/m 1 ^n 7 A7x;3-ji/^tnTOi (S 
ambrook^ 1989) ±T<7) F7>^7x^-> 3 > 1 6 Btffl^^^tB $ *ifc<, 
|-?)3Dr-^oojJ^, f LTBAC DNA*«;|l*a«j*T;v* 'J#ff"/n h n ;w ( 
Sambrook^> 1989) Escherichia coli tf* £> 91 3 
£ 0 B AC DNA^IilU* 5 , rfTMO^ h (Qiagen.Macherey 

6 . N a g e 1 ) *&J%-f-&*s V %s<-X<DT7 <i =-T 4 h^57-f -CioT 
fTfcit^o 3 00MDV- 1 584Ap8 0C BAC^n-> (BAC 1 9> BAC 

2 0, BAC 2 4) #3 h%Z>f&$fV>tztb\ZM1RZtlt:o 
[0 0 4 2] 

• MDV- 1 BAC <7)%£.^:W%ko Escherichia coli £*3*t & 7 P - ^"fb 
?*ifcMDV-l DNA(7)^^<7)fc*i)H> E/T^n--y^"fcBf »f*tS, E«lt»c 
DNA77^ y hm<7)fflm%&&Z-*1BLM-r2> r e c EJtt&ftRJ&J&^fcftfc (Z h a n 
1 9 9 8 ;Narayanan^ 1 9 9 9) 0 recE, recT, ii^. 
f'J^77-vl gamIfi^Mt^7*7 7? KpGETr e c (P a n o s I 
oannou, Murdoch Inst i tute. Me 1 b o u r n e % Austr 
alia K£ o < JittS *L£) i)K B A C 2 0 ^Mt^DH 1 0 Bm%&KJ&W&& 
Ztiti (Narayanan^ 1999) o 0. 2%77tV- 7, O^iD Kiirec 
E, r e c T\ 33 J: £/* g a m<7)i§S^ #@6<JK: fife^S J: ■? K (Narayana 
n) , Yuay^T> Y^mW) % m^^tz 0 B A C 2 0 Ki3V>T g B jtfe^£& 

S £> » 7*7X5 FpEGFP-Nl (C 1 o n t e c h) <DfJi"^^ ->>»14it 
(k a n R ) ^PCRKioTigipISti^o ftfc 7*7 v fi, gBF*3fcj*r3 

^tLi^Sr^i"* 5 0 77 Vtff- FffilSlT-A, isJrtfk a n R Oif iplO/c^O 2 0 

7 7 Wif- KSrfc-^/i (^ 1 ) 0 #<b*L& l. 6 k b p 77^ > h^TA'n-^yjv 
(Q i a g e n) j&>e>f|SU -rLTp GET r e c MnBAC 2 0*BJ&+fcJ-- 1" 

*b g -7* Y (Narayanan^, 1999) ±"e|5]5e$ Htz 0 
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[0 0 4 3 ] 

DNAitfo B AC t tz\t^^i fr* 5 8 4 A p 8 0 C DNA^, EcoRI, BamH 
I , B g 1 I I , t fcliS t u I * LT 0. 8 %Tifu-7,F)V±.X-frm^ 

titz 0 DN A7 7 ^ ^ y Mi, jEfcfifW? flfc-J-W n > 7* V > (Pharmac i a 
-Amersham) Kh9>*77-S*U * LT.tf > 7 f v y Y^j f <j ¥4 -if- -> 
3>5& s > y ^ ->y^ > "Cli $ ttfc B A C 1 9 DNA £ fcfiMD V- 1 faG k<0%* 
<DB a m H I 7 5^> h (F u k u c h i f>> 1 9 9 1 I'Os t e r r i ed e r, 1 

9 9 9 ) fcteffi LTfrfrftfco 
[0044] 

7*77? Kp c gB^^gB-#^7*n-7*, is^kan 8 itteT- 
t4 7*D-^, gB-*#7M 7**MDV-.l B A C 0*PF#r<*>fci&fcH8S3 Htz 0 C 
SPD (SSS) ^ffflt^DNA/^7*'J v KOfl^J&Sfotfcaj**. (Roche 
Biochemical*) e>ft*K bfc**o Tfr frttfco 
[0 0 4 5] 

MS«4MS3fco M«fl«i*^&^3fc»*r (I IF) WtztbK, MMii 6 - <£> L < fi 2 4 
-7iJV7'^ h (Greiner). £ fcfi*^- #7;*±-Cif *f <e LT^T 

9 0%7-te h >-cmfctt2fl, fLt I I Fj6*SE«S «t ? (Me indl ^cfct/O 
s t e r r i e d e r , 1999) jEtefcfrfrftfco V > 7 A> t til±&M& 
ls—*f-fe&m&M (CLSM) \z iotilr? tlfco teJBStlfcSi/ffcldU StgB ma 
b 2K1 1, Stpp38 mab H19 (Lucy L e e, ADOL, EAST 
L a n s i n g, MI i:iotft<ilft3iifc) ifcttMDV- 1 ^Jg^feS *lfc-7 h U 

(MDSI) -C&oito 

[ 0 0 4 6 ] 

^MMDV- l^yA^MtSBACOf^itJ'Itfo 1 0 0j5i©-^CEFA s 
IX 10 4 p. f. u. <DMD V- 1 flrcsRite 3 *U i-fe*p*>> ftfciifflja&»i*!8£te 
c7)fflJ3&t^?>L7to ^^iiJ&Mf L/;^, DNA*««»3*Ljfc Wife* fell 
SlStU LT 2 ^ g 7^f JVXDNAA S 1 X 1 0 6 m<V— E F#fflJ8frK> 1 0 M gOp 
DS-pHA17°7J*^ KDNAtfti:h7>^7i^ h £ *Lfc 0 l-7^7x^y3> 

[ 0 0 4 7 ] 

i<7)¥M»i-a-it4 -laRas tL?to sat, MPA/tt'/f^/Km^fv©^ 

Tif jaL*§fc|&ftx-MDV- 1 T^ODNAjWStSJf ^-LT^fgrtfcp H A 1^7*0- 

9^ 5 KBB?!I fc* f *IE$*L|*fc (7*-^*$ iff) o 1 fi g ^ i <D -7 >f D 

NA^ Escherichia col i DH1 0 Bm&>k : f&W&&1~2> tztb K&m 
ZtltZo J&M$k&2tlizmW\i. 3 0 M g/m 1 ^D7A7xi3-j^W^gXi 

K?U- h S*f -eLT|-<03D--^OOW; 0 ||3D^-(7)DNA^W^ 

7*7*5 >P*#JIB (Sambrookfj, 1989) K <fc oT^m? fit 0. 8 

t # n - 7s ^;v±-e?aci!) £ 0 

[0 0 4 8] 

i|3n^-w < oj^fi, S^fr?-*<^fe#^DNA£^tf£fc#^£*f rrn-- 
05-? 3 o (BACH, B A C 2 0, 33 «fc t/B A C 2 4 ) &ffitif<7)tztbKM 
RZiMz (122) ,4l?ii/;BAC7D-^Hi:Wtnf:6lM 7*n-7*t 
Lt«K3*LfcBAC 1 9 DNAS:fflv»* % BamH I itzitE c oR I X~<Dtyffi&<7) 5 
84Ap80C£cfcO f BAC D NA^tf >7*n -7 h ft fc 0 5 8 4 A p 

8 0 C<7)fWBS^7 5 > M<*- >fc.Jfc«3 *t*i§£\ B A C 1 9 > B A C 2 0, i3 
iO f BAC24 <DDNAiMibA,£ffl—<OMf&ES-%7jy* > h - > £^ Ltz 1 1 # s 
*SE$*Lftfc (03 A, isJrO'B) o Lri*U 2 o<^ig£^#l£J>fcf£tg!l$ ft^o 5 
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8 4 A p 8 0 C 2 0 k b p BamHI-A77^nit T *<X Vffitir Z 

ii/:BAC^D->{:^t^o/c„ <Zr<Vttte *) 1 6 & X V s 1 0 k b p<7>7c£ Z<ny 
9?*yhrf, BAC19> BAC20, £ «fc A C 2 4 N A fc*JV>T#tti $ flit 
.((3 3 B) o i*lf>^)2oo/0 Ktt, #g$ftfcB amHI-A77^> 
F7"7^5 KOJfAfii^U s 2E^J<OX^<Ofcii>^N 3 f>44RamH I SMfc* s #A$ 

*Lfc (Hi ) o 

[0 0 4 9 ] 

EcoRIlBft?ftfcBAC DNAKi^T, U s 2 jUa^f- £ o T£ Dfc 5 . 
8 k b p (BACK?!)) (O 1 owS^iJ/r/ ^it?75^ > 

7>\ 7*7* 5 KpDS JfcttpHA 1 <*>*BMfc>f h £yn-7fc Utffli/»£tf> 

7n ? FM/iJ *r<f -tr--> a >HJ: oTS <bK8£#r£ *i, f LTBamH.I -ttzitE 
c o R I -mikDNAKte^X^m2tl2>ffl?§-^?-yrfWi&2ftfc 0 BaraHI Wit* 
fctz B A C DNAK&^T, 1 6 Jsi^'l 0 k b p«B amH I 77^*^ > pD 
S ^n- yt^lciff^ftjURjS? ti/c^v 1 0kbp77^> Y <D frtfy° 7 7, ^ KpH 

a i cijutayn - sisttr* o (0 1 ; m 3 cjs «t ctd) „ 

[0 0 5 0] 

E c 0 R I JIHbS ilfcB A C19> BAC20, JfcliBAC.2.4 <7>D N A 0 4 . 3,2 
. 8, *J:tfl. 7kbp«77^>'H^ p D S 7'n-7tf -7i 
5. Sfc-fctfl. 7kbp77^7>HipHA17'n-yi:il«]i:M7 ,, J^X? 
Jlfc(Bl, B3 C&XlfD) o U?>«)77^>Hi> P HA l&m*>ftZ&K-¥W 
Ztl&yyf* y hfcjE*fc*tI&L (HIl) > f LTFyy^? KBE?!!;^ #Mff$*lfc-£ 
T<7)MDV-1 BACi:*v>TUs2 0 R F^-ft*? •? KIEfi£fc:#A$ *l£ CL t 
Stlfco HC,BAC19, BAC20, i3j:y ; 'BAC2 4 OilS^*- >fcJ3»t*^ 
<o^S£<k, fcfcx.«T N BamHI^b?ilfcBAC19 D N A fcfctf 6 . 2k 
bpO§f>44^> h\ i fi B A C 2 0 £ J: B A C 2 4 <7> E c oR I tB-ffc ?W;DN 
AfcjSlt&S Kj&«, B amH I £ fcfiE c o R I MttS fLfc D N A O^T tlfr 

Cfe^tttlHfc (112, 3A£J:?/B) 0 i^OiiSi|77^ > 
■9->f XSHfcwMHfrSM&trfcafc. SfUKkB amH I -D77r> > h "Cco/W 7V 74 
H-z/ayiMrJbtitzo t>»«PO«^«*H*»t&*ji* <fc tfMK:^ (TRL£ 

[0 0 5 1 ] 

•Wj'^n.yr-'f V^ticT, B A C 1 9 > BAC20, tfcliBAC 2 4<DB amH 
I -SfcfiE c o R I ■Ci-fkSilfcDNAWV^f ftsoHl J3 ^Tll^f £ ft£ $ f>^477^ 
* y Mi, ^TR Lfii^I R LfcJ3»t*Stfk5&> kib^Z fitc 0 —Jo, B a 

mHI-D7 , D-7**ffli/>T, 2 o<oj£*£fc;*.* Trt 5 , B a m H I "CfiHkS fltzy 4 )V7 
584Ap80C DNAfc^n-OfcttiStU £ ftttfa 9 ~ 1 5 k b p, *5<tO t 4 ~8 k 
b p (Ztl-Zrtl. mWMMDV- 1<DB amH I — D 33 J: V s — H77^^ > h 

, mi) w^^KEJMsttaiift*^^ K^^rSftfc-r-c-c^B ac* n 

^>Hi, 7^J^ 5 8 4Ap80C D N A<?)^JTO 7 9 ^ > h t H — £ «fc 9 
■C*ofco tftMU B amH I — A > -B, -C, fiitfl, 7v^>>h$r^tf. v> < 
o.^ofl&^flfgHkB amHl77^>f^7"D-7J: Uftffltiifct ioTUB? 
titi (B amH I - C 7*n - yi l zo^X<Dy f - 9 MM 4 Hi3V>-Cfl!)75fcm7F; S *t*) o 
[0 0 5 2] 

*n->-fk$ftfcDNAj&*kO!6ite14MDV- 1 B A C 1 9, B A C 2 0, £ 

£JiB A C 2 4 <?)D N Af;3U -*CEFK h7>^7x^ h$ti£<> K7>^7i^->a 
>f£3 ~ 7 B § i:TMD V - 1 #^&J7-f Jl/*7*7- ?rt s , fctMD V- 1 gB mab 
^rUffl-r* I IFCi oT^SE3 *14 «t 9 KWSlLfco 8^^B AC<0^7>7>7x^-> 
a >^ftB?^MDV - 1 frti^CEFt t «> H fflft&U2 f LT^ 
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y-?<T)jz.% $tf&<D 584Ap80C K. X oTS$#3 - ? <Dj<Z& £ tl 

tzo 2B@p. i . "Clfefe?^^-^ Ko^-Cfll^fcJfc^S fl%> «fc 7 fc % m&Z-fct 

15 A) o 
[0 0 5 3 ] 

BAC ^^7^^-/3 >mKHIJ|2$ft7tMD V- 1 <7>tkfy)^mm&*Z h^&ttlf 
ZtzftlZ, Z.tlh<DV( )V7,<Di^mMstf^K M<D 5 8 4 A p 8 0 C <7>MSj#^ifc^ 
?ti7t 0 BAC (DMOjIiZ.So^X^ h 7 7 -> a >?£5 B 1 0 1|£ £ *l £ ? -Y ;V7>^ 5 
. 6 h±-Cfl|ffi$ttaifl**C EF***tifcftKtti$^ (5 Op. 

f. u. <7>>7>f x 1 0 6 m%& y k^-?& l -^<7)^ i>u£sR*r*-*fci&fc'fieffl3 fi 

fc) .HI*!:, "5 8 4Ap80CO5 0p. f. u. l^i;*St:fcv>T|f#&CEF 

.T*l£><7>^^02£:3U±, HI 5 B fcj3V*"C4 t *6£>*L& 0 
[0 0 5 4] 

I^Jilfct^TOMDV - 1 BAC**. ®W584Ap80C <7)i^5fi#t4 H {5 £ 

m-x^otz^m^^^Ltz^ t^MiE^ii^tz (H5B) o m*<Djjmte. i 2*$m 

p. i. CTl)S?li> -etTl 2 0HWp. i . ■ -C^figMKM <9 t "C^Rtfyiz.— 

0tzZ.l1 *&W5Ltz 0 
[0055] 

B A-CS**>*>f JVXCD^^t4*Mi-^/c^^> BAC 1 9te£X?B AC 2 0<7>BAC 
h v>^-7^^ >^>T-** f 4 EMMfcStU f Lt ^-^ D N A^ s iS$ Jlfco 
^J^DNAIJB amH ItfcttE c o R I -C-5J»f3*U- 0. 8%7**a-x^JHM 

-->3>/9 s N pDStfclipHA17'n-^*|l!fflLtfft>*Lfc. ±f£c7)J: 9 V-Wkfh 

ft**? h 7 >X7x^->3 ^OjURat-fttttSMkLft^ofc (116) o £*i 

T'fc. i^(7)MDV- 1 BAC^n-y^f>0JE$*Lfc5 8 4 Ap 8 0 C^A^S 
jctw A ? $ J X$> o i £ ZmWa 1 7t o 
[ 0 0 5 6 ] 

L^L'BamHI-D75^> h "C<0^4 7* } ) 74 4?— v a «t P C Rj#*f J: 
oT^HJ:?^ 13 2b p&^@e?!J<7)Br^tt* s llim?tL. *LTR(&/<> KOtfctfc 

)t#J<£>7-f Jl'-afcftflfeSEfc-. F7>^7i^->3 >^<OB amH I - f 7tfi 
E c 0 R I -%}W2tltzDNAK&^XM&Ztl?z o 
[0 0 5 7 ] 

BAC 2 0 (D^m^^te g B £ n - K-}-*E?!lO&5feo fcV»T\ BACO 

SEHfU&^feftHifi^HI&Sitfc^rtt^ B AC 2 0>5^C02. 8kbp gBAfe^O 
2. 3kb p£JR$ai1-rt:*!>fcjiffl3*Lfc (13 7) 0 BAC 2 0 mt^DH 1 OB^ 
0)797 5 KpGETrec (Narayanan) ^MWfc&fe, k a n R AHk^^ 
MDV - 1 g BE^J£offll^ffl&;L£tf^Lfc7 , 9^v-£flJv*Tl#*I$ *i (^ 1 ; HI 
8) , f LTBAC 2 0 — pGETr e clUCiV? ho*>- h2*lfz<> ,*fflgl±. * 
n7A7x^a-;i/^iO f *tV'fyy$rtlrt2)LBi^±(:7'l/- "5" LT — 

IStnn^-^ooM^;, |^j)30^-(7)DNA|l^ gBjtfifrtt^tft 
ttSHMBAC 2 0 ( 2 0 D gB) W>7*n7 h f»#n&% 0 B amH I > 
EcoRI, B g 1 I I, UliStu'I -C?>$J»r&fc, k a n R *J:O r gB^«l7 , D 
-7<±2 0DgB(O777 , r/' h £^tfSL, g B £ a - K"J" ^SB^J^O k a n R » 

1$jtfe^#Af£Kf?5e$ft&7 7^7 hfc^fc— StfcJfeofc (0 9) o -Jslflffc*R 
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mZHtzE s c h e r i c h i a c o 1 i fflf&frh&M!, K-SLSz £ ftfc (09) » £*t£> 

f>l±, gB*-r>'J-f^^7 1/-A* t 2 0DgB*f»K^ 

[0 0 5 8] 

2 0 D g B^fcHflStlSftjfc gB^^'f-f 7*^MDV- 1 <*>$#T© gBti^B iTCM 
$ tt/i-r-<T<7)^;^^^'y 4 )VX<DW^'£4MX$>^>(DX (P e r e i r a^&^XffiM 
S*t*) , H CMVHP^M^S87°n-t- ^ -oftJ^T-eMD V- 1 gB^HiL^QM 
7«BJB&^W^$tt7to M«W^^m^*f(±, i»M g B 1 <0%nm^^X<DM 
mtK m a b 2 K 1 1 t tzitm&fflv)-? h V Jtort (MD S I ) Srfl»ffl LT^IfiES tt& «fc 
? C, MDV- 1 gB &Mi&&)K$&%lLtz (HI 1 0) o U*?>BffoWK&lf2>B AC 2 
0£«}:72 0 D gB<nm&&MVf-f&tztbK, DNA/6 s PS£StU ^LTCEF. QM 7 

?£3~5 B §-C\ 7-f ^^-^B A C 2 0 T^^fe^? tL^1-^T(7?lffl^^ JoV^T 
fill £tt£ (@10) o 
[ 0 0 5 9 ] 

L^U 2 0 D g B DNA©F7 , /77i^-/3>t 1 7*9 - ^ fi g B *M g 

B l*fflJ3£cO&K£V>"Cigg?$:ft£ (0 11) o 2 0DgBt*f7>^7x^ K£*t7tCE 
Fis i7QM7#iJ&KJ3V>-C, ^.—(Dmm^K mabH19 (L e e <b) t <Dfx.J&'\±K X 

oralis ti* j: ^ mm? p 3 8 it^^^mb^^, ■/ ? - ?fzmtmmz Uti ( 

Hi 1) o >f > kT h n-ecoMD V - 1 M,Mfe3#K'.&^Tr** g B <7£*i£><7>il£:f:li. 2 
OD gBTi^SttTtMgB 1$BJ3&£. CEF, QM 7 ^ i fi«ft**M g B 1 fflB&t * 

<^ie*^f)*lfeW^^ti. MDV-1 .gB* s , Jttife CiSV^MDV-KOai&WfE 
[0060]. 

is X V £ m.fc=f-%1to<r)&t& K^>^Tl±tetA,t'%ahtlX^%\<> 0 MDV-1 «t Ufa 

&i?-m®<Dffitif\i, 2 owil^Ift <7)^fct:if HT I ^ c t&lK. M D V — 

1 3 ttTt^ffll&^^O^M^^^ ^Sr&C-f, f Lti2»:> i£*$BJ3£K& 

*t*MD V- 1 O^WSriijaJi— ^ifcJi— ^-7 h V lilt 3£#m&fcfttJE&3 fr*© 

[ 0 0 6 1 ] 

Lfc^oT, -ftfi<7) A lphaherpesvirinae ^^Mif^i - * fc£>Ofl&*Offi 
O— 5e<Z)#*&£!&3£fc'*"*© H S V^ctC^P r V©S5S»»t±, BACg**«fflt4i 

d*Lt>o 2 00 7-f ^*Kov>T<*>tKif*fi9*&ffi£?FU i5«t7 f #<0^#: 

MMU, MDV-1 BACO^SIfteont, ?n-->- 
?*i3 ±7^!i|&f±±^&flj£^&&o — B-MD V — l^yAliBACi LXjrv->4k 
Escherichia coli fc£v>T£5eKjif #3 *t#£ fc^ >£4Ki&B?-<D 

5 8 4 A p 8 0 C<75u:£&^V A £ ^ n - Vffc-f * ^ £ ^Wffi-e* o £z 0 t5 8 4 Ap8 
OCIt C E F«BJS&tc:*3tt*> 8 0 lEl<?>]£&&ttffc«>* (vv+) M D V — 

1*5 8 4 AWt^S (Wi tter, 1 9 9 7 ) 0 BAC19, BAC20, 
CFBAC2 4 n-WfcSttfcMD V- 1 $V A eo^#fli> *JBS8^A- * - 

[0 0 6 2] 

r^Afnlttli, BamHI— DJ3<£ 7 s — H 7 7 ^ ^ > h fc*5»t iSEfttfeH 3 
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0 W.*<7>%i.<D 1 3 2 b p 9 >fAW, t^(7)MDV- 1 t*K#3=-*-& £ * £ J: C^K 
'<§.<omt. t£9bMB&K&\ f *X&KM4^KWto+iZ.bi)*tohfL*> (Mao tani, S 

1 1 v a > Fukuchi) 0 $ hK, Zfth<V&&<D—&<D&(D&mWMWK&^X$k 
II? ftfcO-C (Fukuchi^, 1 9 8 5 ;Bradleyf>, 1 9 8 9) v ^ >xA 
4132b pR&*>&»3\ &#>&<Dg:£:tm&2tltii!) i , /SfSK'ttffi S*t& Ri spe 

ns CVI 9 8 8 7^f >fa:^t&^©l3Stt, 13 2 b pEf feitFlM 

St^iE^ift&fBMliMfc&^^fc L*L*^fcv>^ £fc£^SELfc<>. M D V — 1*5 8 4 
Ap 8 0 C fc&HT, BamHI-D77^> h£M^&, IMR&B^-CtS'ffcS ft 

fc-J^Ji'XDNA^W 7*'J 4?-->b >fi> t£ft/<> K/<^- ->>f;v^^ 

yn-^fflv>.T, B AC ^ n- ><^ft-P;ftj::i3^T|^5e$ ftfco BamHI 
SfcliEcoRI ■C^-SOBf^^KJBI*^*^ K©^l? fi> BAC19i, BAC20t, 
BAC 2 4 t^H-C^-fkU 13 2b p R^<7)#|£;z> %Sk^t?f J J*ifi9 n - Hit 
ii*^t, i^JBRti. 1 3 2 b pM^iMftt^P C R^*f^<toT*fiE$4 v L^ 0 
584Ap80C (Becker^, 1 993) cODNA^fflV^T, P CRllKOAIK) 
4 ^ ^-^i±S^>9 J # £ iltzTbK liSA^ BAC19. BAC20> fei^BAC 

2 4 OS§£-fc.£v*T* n-V-ft? tltzVJ JV^D NA^t>*8<@$ ftfco 
[0063] 

-£;H*9>/L. ^&&B A C * n- ><DWMn<Dfflmm%''S?- fl**>*n-:/K#flE 
ni**l 3 2b pStli^ti:, iitrtfigiteliSk^-f ^^fiH^SB A'C^n-y 

[0 0 6 4] 

^4MDV- lT-VAC^n-'y^i^D-^b^MMDV - 1 DNAc^S 
Ife^OlEWOlfc, ttSlfcDNA 77^^ > h^fflSStta-DNAfcSflJjSSJu. fUre 
cE (Narayanan muyrers) K X otMI? ft&^gfl&S *LfcSSHit 
Ifcifc**, BAC.2 0WgB*3-Kt4E?!l*^tSfc*Kttffl?lifc. ^ffl&fi. 
7"7J*5 Kp GET r e c ±fc recE^ recT, fcJ:t/rec B/CSrWlflsU 

A g a-mifi?Ki^< (Narayanan^ 1 9 9 9 ) 0 
[0 0 6 5 ] 

V 4 frxys fc&K&&Kikm2tLfcJk<D*%%ffl&tt* (i) W3 0 

- 5 0 b p (Offim&T- &m3*i;&^##^ttffi^J£&to1-*fci&»w<ft£i £ft& 
„ t^b^, fcM<D* -7*>'J -r-i V- a<t)X£^\ S^*-b7 h£^n- 

i i ) aSMSnS^Srft-^L^-LTT^ tTv"; ^»14*l&3a-f-a p G ET r e c 
, T>tT-> U >^>^F^ET-C3ai*Hj|fflffi*BI&^?>5S^$*L*i kX*&Z>o pGERrec£ 
B A C 2 oajfi^gB/ v ^PCRill<7)i^^ fn*'l/--/3 

1 0 t 3 0 <t c7)Mo c am R is J: tfK a m R -"Mlli a n kit*: „ a n^.-<7)9 
*><7)lo(i N 2 0DgB-l £ Of if ft, LTC: titf 5 ^ n y A y x. — x -;v33 i Xffii-? 
4 ^>*'&m-t&^3<.±^<7)y°l/--f 4 p G E T r e c £5S£ LfcO"C3 

[0 0 6 6 ] 

•9-»f y h^*f(±, 2 0 D g B- 1 fcfctt* g B itf5^<^tJl<t V*&£J3 «fc K a n 
R itfe^OlfAfc^SELfco 2 0 D g B - 1 T*coC E F#B ^7^7x^y 3 

iniK^tiTtMD v- i »i, *t^«BH&^t>»^o«eua^eai L#-T\ MDV-l g 

1 gBOif£ttfc«*II£Sii2EU§fctf>ofco g B^H#tt> #£Sjtf£^<7>X 
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BAC^ n-->$r*3j:O f g£^i£&Ofl&#£*K-f *o MD V - 1 B A C 33 <fc ZfMD V 
-l±fM£fF#U fei^-^X^f QT3 5ttfti:l±I^^ MDV-1@£?!J£ 
«*Uft^*^J|Bfl&*QM7 (Zelnik^, Sr-HUBI"* £ fc fi, -M©MD 

;w^*«^ Oit^^^^M-t-^Jt^^ffi^MD V- 1 £#<^ ^- Lt 1 o<7><^ 
[0067] 
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^t4MD V-iyy^ B A C ZftWk-t & tz*b<D?v-~ > ^HS©«S:W4 

^Sft&Ofi. fel 80kbp MD V — l^AOii (A) . fii^Fuku 
chif) (11) KflB BamHI fWIMEI (B) »#*>fev>fH* (Us) Jo <£ 

Zf\J sitffil? tl&ORF^SftS (C&XVD) 0 Us 2 2. 1 

Ikbp77^>f (Ui&<Dm&) fi> PCRKioTHteS^ f U7° 
?75KpTZ18 RKjru-yfcZflX. ^£^7^5 KpDS^Cfco'IM^ 
7^5 Kp HA 1 (15) ^hlkiH^ittz 7. 2kbp B AC^ ^-fi> pDS Ktf 
AStlT, ^7^? KpDS-pHAl *^z_tz (E) 0 (2) £ftdfflRBXflttfr*« 
IBS ft* :B = BamHK E = EcoRI> P = PstK P a = P a c I . S = Sa 

1 Io 

[82] 

xfya-A/n? KiftfeSitfcO. 8%T^n-^<r;v^-rv^^^^fkii^o Esc 
herichia coli DH1 OB^n-v^BAC 1 9, BAC2 0, i^B 
AC 2 4jJ*kl£«3ftfcDNAMU BamHIifcliEcoRI -CSJSrSft* f LT^I 
Sftfco WIR»3l?B<b*i, lkb5/- (Gibco-BRL) KioT»S3tL* 0 7 
^T-y^^fi, BAC^D->ROi*©7?^-> h©??>fti^> K££{±;*:£ 

[B93] 
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B amH I ttzltE c o R IX~WW2tl, 0. 8 %T # v - A m>UmfcSbK. X o X frm 
Sftv ^UTxf->*a-Ayn ~ KTifefeStLfc Cfett'**^) , 584Ap80C (V 
) , BAC19, BAC20, js itfBAC 2 4 WD N A^fy ? )Vjl*fbifto tM n 

(ipHA i a* *> actus *Lfc-y=r* ->^^>««Mk7 7^^ > h-co^-f ^-f a 

ytffatetltzo (lkb7f-, Gi bco-BRL) j3 J: tfa&l&KV 

[0 4] 

.BAC19, BAC 2 0, fei:0 f BAC2 4 D N A fcistt &7C t S fc * tz 

tbw-yr^yyuyhwr-jffrfe&itw&o 584A P 8oc (v) is x xrm * <r> b a c 

<F>*jA MDN A tt % BamHUfcliEcoRI ^L"CNn>^ ^7*1/ 

>H h7>^77-?tlfco h f*. y3^yy->Ii^BAC 1 9 DNASfcli 
fftStfbB amHI-C, i fi B a m H I - D 7 7 ^ > h 1 1 .<> K>f a ^- h $ ft 
tz 0 t4*Xv-*- ( 1 k b 9 Gi bco-BRL) & £ *l 0 5 8 4 A p 8 

OC D NA<DW;&Kte^X, B amE I -Dmnts^J 7V X2tltiW;&<7>^> V 

[0 5] 

(A) BAC1 9> BAC20, ££{±BAC24 DNA^h7>X7x?-> 3 >f 
CMDV- 1 7"7-^OI I F##fo J£lfelfc5 HBt, &*3ftfc*fflJl&ttB£<k3*U <£ 
LXtfCgB mab 2 K 1 1 W^ltt£:fe^7fcKtt$ ftfco fifctfH* 
Vffiiiili, ^lvJXA 1 e x a (iStR) 488 (Molecular probes)^ 

x 

(B) MDV-1»5 8 4 AfeiO t a^(OBACWJf«Mo lOOp. f. u. 058 
•4Ap80CifcWtBAClSU BAC20, JfcliBAC 2 4©h5V^7x^->g > 

?iWCEF«?)|tt> 7-f JV7;7Jlffi^\ *r»4C'EF«BJI&*rai*»tt1-4ti:t 
iotv/T?Ji/:W (p. i . ) KXWifcZtitzo Zfj-fti;, ma b 2 K 1 1 T?) 

[0 6] 

BAC 1 9^J:^BAC2 0^^7^7x^->3 > 1Sfe 0 JR 3 titzV W ;V7. ^£lt& B 

ac^ ?-<D%fc l &*M%t-r&tcit><D- : ir j tfyzfu y-hw-ns? frfe&tkw&to 

^DNAIiBamHItfcttE'coRI^i$*i> 0. 8 % T # n - 7. ^ ^m^ifcllj 

/»f 7* <; ^-f 4? - -> a 757s? KpDS^:lip,HAl(D v 3*^ ~> >«WHt 7 

5^>h*ffflLTffb*lfco- ft^: V= 5 8 4 Ap8 0C, 19=BAC19> 2 0 
= BAC20 o BAC19 DNA<7) F7>77x^y 3 W£<7)$<ft 1 ~4 1 ~ 

4CJ:oT^?ill)o BAC 2 0 D N AO h 7 7 * ? 9 s a >8W>Hft4 fi> ^tL-P 
*U ft^OV- >»in- KS*i, ZVX 4 a i:J:ot75?ti^ 0 5JSt47 7^ > h<7)7C 
l?:!i 5 4x.f)tiS6 T^fn^a, 1. 6kb^>KO"7-*-S:St (lkb?^- 

Gi bco-BRL) o 
[07] 

(A) gB*a- K^*EyiJ*IRl9tfJ-?-fc«>^>BAC 2 OOgg^lSw^ftj^iJiKo L 
- 7 .9 if y - * r e c E x recT, ii^g am;»{:£^-£3- Ki-*aifex.7*7 

^U'pGETrec^ BAC20 D H 1 0 B*fflfl&Kl3l2®fe&? *t£o g B 

5 0*? l^f- KfflRl7- A££ tz^/vtz^yj 7-^fflV>fc7*77>5 K 
pEGFP-Nl (C 1 ont ech) O k a n R *t{5^<7> P C R ifif®^ 1 . 6 k b p 
P C R$imyo4)K BAC20^J:y t pGETr ec Sr^l"* D H 1 0 BjWWan^V^ 
MjjKU- hStl£ 0 MSe^iJfi, 3 0^ g/m 1 7J T^-f ■> i O 1 3 0 ft g/m 1 * 


(25) 
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(B) MDV- 1 fc£»t* gB»f£-3 1 Oi£fi*5J:tJ f BAC 2 0 D g B 
[HI 8] 

BamHI, EcoRI, Bgl I, ifcliStuI -C£J$T S *U 0 . 8 % T #n - * 
^«*t*»KJ:oTfl"«IS*Lfc Cfcfll^*^) , BAC20*J:CF20DgB D N A £ 

vaifft-ftk a n R -4 7tfigB#M^7'n--/-r^'f >ry y<i XZ*itz 0 RJS14DNA7 
9 ^ V 1- <^7v § $ Wtf S tl&o mm B = B a m H I, E = EcoRL B g = B g 1 
I > S = StuI 0 

im 9 ] 

MD V — 1 gB^MWtWSMgB l»*l,^-f-MlTo MgB 1 
J^liQM7W s , #/*-;*f?;*±fc»fi$;ft„ 4Lt, */l g B mab 2K114 

4 mji- 7 h U 'I g G A 1 e x a (jSfiD 4 8 8 (Molecular pr 

o b e s) T&ofco 4^^3'7'fl:ynn'->'i-A-eMJt^-fe$tt^:o ^-f± 1 0 //m£^ 
•To 
[0 10] 

BAC20 (±SIS^^^) ttzi*2 0D gB (T£f^*;W TOh7>^7x^y 3 >t 
<7)M gBK QM 7 , ifcliCE F&BJ&co I I F^#f 0 h7^7x^>3 >t5 BBH 
T, ifflJI&fiT-fe 1- >X-mfctt2tis LT#tp p 3 8 mab HI 9 tSC-f V + a^' 
- v 3 y $ *l£ 0 Stv7* I g G Alex a (jgfJU 4 8 8 (M o 1 e c 

ular Probe) -Czfcofco B AC 2 0 DNAO F7>^7i^ya MD 
V- 1 : 7*7— * {i-T-CT^I&^^^V^TiS^? tltz<DlZft LT, 2 0 D g B "CO F5> 
■7.7x.?Z/a >7-f ju^y^-^ t±M g B lilfflJi&KiS^TO^i&^StLfco ^.—(7)^ 
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